. . . 29 The radiometer scans +500 about the nadir with a spatial resolution of 25 km at the nadir and is therefore capable of mapping the radiation from a 2500 km swath.
TABLES
The satellite is in a sun synchronous orbit at a nominal altitude of 1100 km. The equator crossings are local noon and midnight. In this paper we will describe some of the observations made with this instrument that indicate the potential for using microwaves for water resources monitoring. The microwave region of the spectrum is well suited for water resources applications because of the large contrast between the dielectric properties of water and solid materials.
This contrast is apparent when the emissivities for these materials are examined. Because of surface roughness effects, the emissivity of naturally occurring soil surfaces will be somewhat higher than in Table 1 The results for the southern region using 20 rainfall stations are presented in Figure 8 . Again there is the sharp drop in T. observed after the heavy rains of 22 January 1973. This is followed by a gradual rise until 15 February during which there were several additional rains. For the last half of February, which was dry, there is a sharp rise in T o , presumably due to the drying out of the surface layer of the soil. Although possibly due to some climatic a"d/or vegeta--ion factors unique to the southern region, the lack of a decrease of T B in resporse to rains of 5-9 January is not presently understood. Aside from this instance, ti.,^: results indicate that ESMR responds to large soil moisture changes when they occur in this region over a sufficiently wide area.
GREAT SALT LAKE DESERT CASE
The hydrology of the desert area west and south-%, • st of the Great Salt Lake is distinctly different from the previous two situations. The desert is an intermountain basin which generally drains into the Great Salt Lake by means of sub-surface water movement. The water table is located less than one meter beneath the surface near the center of the desert and between 2 and 3 meters deep at the margins (Nolan, 1928) . The values of Te observed over the desert in June 1973 were significantly lower than the surrounding area. This result was observed with both ESMR and the 2.2 em and 21 cm radiometers on board Skylab. A complete discussion of microwave observations is documented by Ulaby, et al. (1975) and only the ESMR observations pertinent to the previously described studies in showed that T B increases were experienced during relatively dry periods and drops in T B occurred soon after rainfall events. In a somewhat different situation, T B and rainfall over the Great Salt Lake Desert were monitored for two years. Fluctuations in TB were related to rainfall events, but the radiometer appeared to be responding to a probable rise in the shallow groundwater table beneath the desert surface. In general the satellite T B observations provide a means for detecting changes in moisture levels at and beneath the soil surface 1s depending on wavelength. This capability provides a new dimension to the monitoring of water resources with remote sensing.
Because the angular resolution of the passive microwave instruments is determined by the physical size of the receiving antennas, the optimum attainable spatial resolution in the near future will be on the order of 1-10 km, depending on wavelength. This resolution limitation of course restricts the applicability of this technique to observation of large area events such as those described in this paper. Although this coarse resolution will prevent the acquisition of soil moisture conditions for individual fields, it may be possible to estimate soil moisture levels on a watershed or agricultural district basis, particularly if daily oLf,ervations are employed. These observations will only be possible before the planting of crops and during the early growing season when vegetation cover is sparse. If longer microwave wavelengths (>10 cm) are used, it Is speculated that increased transmission through the vegetation canopy will occur. These early season observations should be of great value in deciding on the time and type of crop planting and for general early season irrigation scheduling when the root zone is still in close proximity to the surface. Additionally, these kinds of data have the potential for predicting the location of pest outbreaks (Idso, et al. , 1975) because of the sensitivity of pest development to relative soil moisture levels.
The potential value of the microwave observations for soil moisture accounting applications and promising initial results merit further investigations Table 2 Calculated brightness temperature, T B , for several weather conditions. The density of liquid water (p) for 1 km thick stratus clouds is given for reference. (Ulaby, et al., 1975) . Mgure 9. ESMR Microwave Brightness Temperature Contours Over The Great Salt Lake Desert Test Site on 5 June 1973 (Ulaby, et al. , 1975) x-Xl 
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